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Part A (Objective Type)

Answer all twelve questions.
Each question carries 1 mark.

1 s
At what points are the function f (¥)= FE 1 3% continuous ?

Define an equivalence relation.

Find n (A xB) for the sets A={1,2}and B={a,d,c}.

.. Let f:R—R be defined by £ (x)=x% +2x. Find £ of (2).

- 1
Find the domain of the function f (¥)=—.

The graph of y 5 %2 is shifted 2 units left and 2 units up, write the equation for the new graph.

. Let8={1,2, 8}. Find the number of elements of power set of S.

Find tﬁ’e‘ﬁi'imber of constant functions frqm A into B.

Translate these étatement “Vz (C(x) - F (x))” into English, where C () is “ is a comedian” and
F(x) is “x is funny” and the doemain consists of all people.

Consider the sets A = {1,2,3,4} and B={3, 4, 5,6,7}. Find A &B.

IfAcBand AnB=A,then AUB=.......

Suppose f:A — B is a constant function. When will f be one-to one ?

(12 x 1 = 12 marks)
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- Part B (Short Answer Type)

Answer any nine questions.
Each question carries 2 marks.

. Jx-8
Evaluate lim .
x>9 x-9

Check whether the function f (x)=x? -2 is bijective.
Find xandyif(y—2,2x+1)=(x—'1,'y'+2). % : O
Let P (x) denote the statement “x > 3.” What are the truth values of P (4)and P(2)?

Let A={a,b,c}and B={1,2,3,4}. Find the number of functions from :
(a) AintoB;(b)Binto A.

Let X ={1,2,3,4}. Determine whether the relation {(2, 3), (1,4),(2,1),(3,2),(4, 4)} fromX toXis
a function. : : :

If lim —g—-—)--],ﬁnd hm f(x)and hmzf() ¥

x—>-2 X

to be continuous at x=3.

A 3%
Define f (3) in a way that extends f(x)= ’; o

K

xr -1 x<3;

continuous at every x ?
ax, X >3 : Ty

For what vales of a is f(x)= {

Consider the functions f (x) = x* + 3x + 1 and g (x) = 2x — 3. Find a formula defining the composition

function:(a) fog; (b) geof.

Prove (AxB)n(AxC)=Ax(BnC).
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Give examples of relations R on A ={1,2,3} having the stated property :

(a) R is both symmetric and antisymmetric ;
(b) Ris neither symmetric nor antisymmetric.
(9 x 2 = 18 marks)
Part C (Short Essay Type)

Answer any six questions.
'Each question carries 5 marks.

iy b -

h—>0 h
Let V={1,2,3,4} and let £ ={(1,3),(2,1), (3,4), (4, 3)} and g ={(1,2),(2.3),(3,1),(4,1)}. Find :
@ fog; ® gof ; © fof. |
Show that (pAg)—> (plv qg) is a tautology.
Show that "( pag)and ” p v~ ¢ are logically equivalent.

Let R be the relation on positive integers defined by the equation x +3y =12:

(a) Write R as a set of ordered pairs.
(b) Find : () Domain of R ; (ii) Range of R ; (iii) R~1.

(c) Find the cemposition relation R o R.

Suppose { is a collection of relations S on a set A and let T be the intersection of the relations S,

that is, T =N (S:S €&). Prove that if every S is transitive, then T is transitive.

Use quantifiers-and predicates to express the fact that lim f(z) does not exist.

x—>a

Prove that a function f:A — B is invertible if and only if f is objective.
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33. Let A={1,2,3},B={a,b,c},C={x,y,2}. Consider the following relation R from A to B relation S
from B to C:R={(1,5),(2,a),(2,¢)} and S ={(a, 5), (b, x),(c, ¥), (c, 2)}.
{(a) Find the composition relation R S.
{b) Find the matrices Mg, Mg and Mg.s of the respective relations R,Sand R-S; and
compare Mg.S to the product MgMg.

‘{6 x 5 = 30 marks)
Part D (Essay ’Ib}pe)

Answer any two queétions.

2

T—x" O<x<l; *}
34. Let f(x)=11, 12442 ;.
2, x=2

(a) What are the domain and range of f ?

(b) At what points c, if any, does ll'l_glc f (%) exist ?

(c) At what peints does only the left-hand limit exists ?
(d) At what points does only the right-hand limit exists ?

35. Let S={1,‘2, 3,....,19,20}.Let = be the equivalence relation on S defined by congruence
modulo 7. :

(a) Find the quotient set S/ =.

(b) Find a system of equivalence class representatives consisting of even integers. :
36. Prove that “If n is a positive integer, then n is odd if and only if n? is odd.

(2 x 10 = 20 marks)



